R Reciprocal trigonometric functions
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n Solve, for 0 < x < 2m, the equation
2cosecx =5

Give your answers to 3 significant figures.

c0%eC X = S

2
|
c0%QC X = —
LN X
SNx = i
S

x = sw'(ou)

= O‘q\ls.‘-
Second solution: T - «

2 = T -oMns..
= 2.7300...

x = O.412, 2.73

n a. For y = arcsin x, state the largest possible domain and the corresponding range.

b. Find the exact value of x for which arccos(2x - 1) = I
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(3 marks)

(4 marks)
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n Given that tan 6 = -2, where % < 6 < m, find the exact value of

a.sec o

b. cosec 6

o)
Use \ + tan? O = sec? O

sec2 B = 14 (-2)>

sectB = 5

sec & = s

Second g vadrank: cos 0 <o,s0sec B <o
sec B=-"5s
b)

Cot 9 - l - -l
ton 9 2
Use | + cot? B = cosece? O

(4 marks)

cosec? B = |4 \
n

cosec? B = S

“
Second 1'00.&“.4\(:2 scn 0> 0, s0cosec B>0

_ds

cosec O =
2
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a Prove that

sec? @ + cosec? 0 = sec? O cosec? 0 (3 marks)
Stort with the Leoct-kmnd. stde
LHS = boos L
cos? O sin? O
Common denominator
= sun? 6 4 cos? O
sin? B cos? O

Use sen? 0 4 cos2 B =1

= |
sen? B cos? B

| " \
cos® B sin?

= sec? 9 cosec?

LHS = RHS
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n Solve, for 0 < x < 360°, the equation

tan®x =2secx + 2

Give your answers to 1 decimal place where appropriate.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

Use tan? x = sec?* 2 - |

sl =1 = 2secnt2

secix=-2%cx=-% = O

(sec x - 3)(52.:. x + I) = O

seec x =9

CoOS X =
N =
A =

sec x = —|
CoS X =
X =

s X = Bof sec = -|

3

‘ o
cos™\( 5 ) = 10.52...

[~ [~ o
3¢0 - 70.52... = 2%%.47...

-l
°

\%0

(2] [~ ©
x = 70.5 , 180 , z%1.s_|

(5 marks)
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Solve, for 0 < 6 < 2m, the equation
3cot?@-5cosec@+1=0

Give your answers as exact multiples of . (5 marks)

Use cot? B = cosec? B -1

3(cosec? O - 1) = S cosec B+ =0
3cosec?B-ScosecB-2 = 0
(> cosec 9 + l)(c.ose.c. 9 - ?.) = 0

cosec O = -% of cosec B =2

cosec 9

\
2\, so cosec B = -E hos no solutions

cosec B0 = 2

sin O
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n Solve, for 0 < x < 2m, the equation

cosec x = 4 cos x

Give your answers as exact multiples of . (4 marks)
\ = Y cos x
SN x

| = Y oLh x ¢0S X

Use sin 2x = 2 stn x ¢os X

Il = 2 5¢n 22
|

2
Oouble £he caterval

0% 2x <y

20 = W sT 1T T

sin 2x

¢’ ¢ ¢ ¢
~ T s =T 7
X = By > >
\2 \2 \2 12
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n a. Sketch the graph of y = 3 = 2 sec x for 0 < x < 2m. Show the coordinates of the end points and of
any turning points, and the equations of any asymptotes.

b. Hence state the set of values of k for which the equation 3 - 2 sec x = k has no solutions.

y - .
10 : :
: i i
6 i i
4 i (7,5) i
2 E i (27, 1)
)6(0.,.1)\ E i .
\N 1 2 3 4 L5 6
-2 1 1
. s s
. i i
(6 marks)
o)
Asjmptokbs where cos 2 =0
, X = —
2 y
x = o:j=s-z(|)=\
x =

210
Ovuter pieces: sec x 21, so y€ (curve heads down ko the o.sjmpto{ns)

Middle piece: see x £ -|, so Y >s (U sha.pe, munimum (, S))

3:\"; (0,1, (2T, 1); men (T, S)

J

Sketeh: o.sjmptotzs x =

)

Rmnae.oo(;J=3-15¢.cx:.sv$|ord>¢$

1<k &S
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m The function f is defined by
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fx) =m-2 arccos(%)

a. State the largest possible domain of f.

b. Find the range of f.

c. Solve the equation f(x) = %

o)

afccos needs an :.nput between -l and |

X

-1& — &\
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-3& x &3

b)
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[
“’|=\w‘h._.’.\""|'-'=\
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o.rocos(—)
3
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e

(5 marks)
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m a. Prove that

+
H—ec_ezcosece, 0 # @,nEZ
tan 6 + sin 0 2

b. Hence solve, for 0 < x < 2m, the equation
1+ secx

—_+cot2x=5
tan x + sinx

Give exact answers where possible and other answers to 3 significant figures. (8 marks)
o)
Weete c.vz.rdtku\a in sin and cos
ltsec O = ‘ cos B 41

s 0T @
s B
cos O
SLA 9 + sin 9 (X33 9
c0S 9
= SiN 9(! + cos 9)
cos O
LHS = | 4+ cos O cos O

co% 9 * SLA 9(| + cos 9)

Cancel () + cos 9) and cos 9

'(:a.t\9+su\9 +S§.t‘\9

Al
sen B

= co0%ec 9
LHS = cosec & = RHS
b)

Use po.rt o.)

cosec x +cot* = S

Use cot? x = cosec? 2 =\

cosec x + cosec* -\ = S
cosec? x +cosee x -6 = O
(cosec x + '6)(coszc x - 2.) = O

cosec x 2,%0 StA x =

x = W sT
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|
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cosec X -3, %0 %A x = =

\
)
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s:.n"(%) = 0.3318...

sLn M.So.t&.vzi therd and J,ourkk lumd.ro.nks
x = T +0.33%%... = 3.4%\...

x = 27T - 0.339a... = 5.943>...

None s a mu(.‘ti.p(.e. °f , 90 oll are allowed
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m A ladder rests on horizontal ground at A and leans against a vertical wall at B. On its way it rests on
the top edge F of a fence. The fence is 2 m tall, parallel to the wall and 1 m in front of it. The ladder

makes an angle 6 radians with the ground, where 0 < 6 < % The ladder is modelled as a straight

rod AB of length L metres that just touches F.

a. Show that L = 2 cosec 8 + sec 6
b. Show that % — Owhentan3 6 =2

c. Given that this gives the shortest ladder that can reach the wall over the fence, find this shortest
length. Give your answer to 3 significant figures.

(8 marks)

)

Tru.ns(.e. vnder AF: he.:.alnt Zm
s« = 2

AF
= 2
AF —, = 2 cosec 9
sin O
Triangle above F: horizontal I m to the wall
c0%S 9 = \
FB
- \
F6 - —_ = sec 9
cos O
L = AF+F6=2c.ose.c9+sL09
L_=?.ooszc.9*se.09

b)

4/ 4.0 (cosec 9) = -cosec O cot 9, &/&9 (sec 9) =sec B tan O
d = -2 cosec O cot B + sec B tan O
&9

dL

Set =0
A0
sec B kan B = 2 cosec B cot O

sin O = L cos %
cos? sun* B
sen’ 9 = 2 cos? 9
kan’b = 2
taon® 9 =2
e)
3

tan O = V2 =125
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0 = tan(1.259%..) = 0.9999...
L z + Al

sen (0.9999..)  cos (0.8994...)
L = 2.519%... 4+ 1.{420...
L
(1Y

= «.1619...

Je m
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